UDOT Manual of Instruction — Roadway Drainage (US Customary Units), Surface Water Environment 15.B-1

APPENDIX 15.B - CHANNEL MITIGATION GEOMETRIES

15.B.1 INTRODUCTION

Where the disturbance of a channel is determined to be unavoidable, three alternatives shall be
considered to maintain the channel’s functional values:

e grade control structures,
¢ fish habitat structures, and
e bendway bank protection.

15.B.1.1 Grade Control Structures

Grade control structures similar to those shown on Figures 15.B-1 and 15.B-2 may be used to
establish stable channel profile slopes. They are not acceptable where fish passage is a design
criteria because they do not provide a pool from which the fish can jump to ascend upstream.

A grade control structure similar to Figure 15.B-3 may be used to establish a stable channel
where fish passage is required. The length, L1, must be:

equal to the distance the design fish can swim at its darting speed; or

e boulders must be embedded immediately upstream and downstream of the structure to
provide resting areas;

o the channel flow depth and velocity during fish migration periods must be compatible with
the design fish’s darting swimming speed; and

o the overflow velocity must be compatible with the bust velocity.

The preferred type of grade control structure that is compatible with fish movement is similar to
that shown in Figure 15.B-4.

Grade control may be also accomplished by using a culvert placed on a grade steeper than the
modified or unstable channel. However, where fish passage is important, the culvert geometry
must be determined using those procedures and criteria provided under Fishway Types.

Fish Habitat Structures

Figure 15.B-5 shows instream and riparian cover alternatives. Riparian fish cover facilities
constructed of commercial products are shown in Figures 15.B-6 and 15.B-7. Two riparian
facilities that also serve as bendway bank protection are shown on Figures 15.D-8 and 15.B-9.
The commercial fish habitat alternatives shown in Figures 15.B-6 and 15.B-7 have yet to be
tested. Limited use of the alternative shown in Figure 15.B-7 has revealed a tendency to fail
during periods of high flow when the overhang sheet is displaced; covering the sheet with riprap
or similar nonscourable material is recommended.
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Non-Structural Bendway Bank Protection

Figures 15.B-8 and 15.B-9 illustrate how to provide more environmentally compatible bank
protection in a bendway than that commonly associated with the protection provided by riparian
spurs see the Bank Protection Chapter. These environmentally compatible devices are also
useful in establishing a pool-riffle sequence.

Other criteria that shall be considered in providing stable banks for environmental channels is
to:

e avoid neat line, trapezoidal shaped channels by using earth moving equipment to rough out
near vertical banks for dominant (low-flow) channels to the approximate dimensions shown

on the plans;

e install devices similar to that shown on Figures 15.B-8 and 15.B-9 as needed to protect
bendways and provide meandering low-flow pattern for riffles and pools; and

e embed boulder(s) in the banks and revegetate the banks as shown on Figures 15.B-9 and
15.B-10.

Extend riprap up the bank to an elevation
corresponding to the Design Depth (D) as specified
on the Plans or the top of the bank, which

ever elevation is the lower. {(Typicdl each slde)
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drilled holes, wrapped with 3/8' galvanized wire rope or
5/16° galvanized chain at butt joints and at ends of iogs.
Nintmum tip Dla. = 12°, stagger butt joints witn no

Jjoints closer than W/4.

Filter cloth
stapted to logs

L2

Wire Enclosed or Machine Placed
Rlprap as specifled on the plans
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Wire Enclosed or

Machine Placed Riprap é
b')

3.0 or 2D Min,

Filter Fabric

Note: 1} Vertical Drop (D) Is I'-6%
T2 Channel Wldth (i} as specified on the Plans. 2.0'or D50 Min.

3 Upstream Length (LI as specified on the Plans.

4) Downstream Length (L2)gs specified on the Pians.

5) Riprap Thickness (Tl and T2)is 20se minimum for SECTION A-A
Machine Placed Riprap or as required by the WTD —_—
Standard Plans for Wire Enclosed Riprap.

6) Dso and gradation for Machine Placed
Riprap as specified on the Plans.

FIGURE 15.B-1 — Log Drop Grade Control Structure (Fishery Incompatible)
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Vertical Drop (D) varies In increments of 3'-0%

3-0° shown with one B basket.

Channel Width (W) varies In increments of 3'-0%

-0’ shown with three H baskets.

Upstream Length (Ll) varies in Increments of 3'=0%
3-0* shown with one H basket.

Downstream Lenght (L2) varies in increments of 9'-0%
9'-0* shown with one H basket.

Upstream Depyh (H) varies In increments of I'-6%
I'-6* shown with one E and one G basket.

Downstream Depth (H2) varies In_increments of N
number of baskets as NWiz/I+SZ In feet : 2W= /1452
shown with two G baskets.

Channel Width (W) as specified on the Plans.

Baskets to be provided and Installed to conform to the

D, Wi, HI, Ll and L2 dimensions as specified
on the Plans.

BASKET DIMENSIONS
Letter | Length Lft, { Width W-f1. | Depth, D-{t,

A 6 3 3
B 9 3 3
3 9 3 [.5
G 3 3
H 9 3

FIGURE 15.B-2 — Wire Enclosed Rock Grade Control (Fishway Incompatible)
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Extend riprap up the bank to an elevation
corresponding to the Design Depth (D) as specified
on the Pians or to the top of the bank, which
ever elevation is lower, (Typ each side)

Filter Fabric

Note: 1
2)
3
4)

5
6)

FIGURE 15.B-3 — Grade Control Structure (Marginal Fishway Compatible)

SECTION A-A

Vertical Drop (D) varies as specified on the Plans.
Channel Width (W) as specified on the Pians.
Drop Length {L) varies by TD in feet.

Riprap Thickness (Tl Is 2.0’ or 2Dso minimum for Machine
Ptaced Riprap and gradation or as specifled by
the Standards for Wire Enclosed Riprap.

Channel Slope (Sl and S2) as specified on the Plans.
Toe detalls typlcal for upstream end as shown.
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~Boulder Size A

Boulder Size B

IRH3
(3 Boulder)
one Boulder slze A dlameter except Boulders

2) Buolder slize B Is about 0.75 the size of Boulder A.
B and C which shall abut as shown.

1) Boulder size A as speclfled on the Plans.

3) Boulder size C Is about 0.50 the size of Bouider A.
4) Vegetation shall be as specl!fled on the Plans.

5) MInimum spacing between Boulders shall be about
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15.B-7
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Dimension A per Fishery Specialist

FIGURE 15.B-6— Riparian Fish Habitat (Slotted Drain Type)

PERSPECTIVE VIEW

Overhang with Gabion on Top and
Covered with Loose Soil (See Detail A)
Per Fishery Specialist

End-Dumped Rock-Cover with Loose Soil

Large Rock

e AN

Streambed

END VIEW
Weld Rebar to Corrugated Steel (Typical)

Galvanized Rebar-x

o

Corrugated Steel

CI_-

DETAIL A

FIGURE 15.B-7 — Riparian Fish Habitat (Overhanging Bank Type)
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Straight (Tangent) Stream Section  Meandering Stream Section

Riprap and boulders placed downsiream
{0 secure tree and reinforce damaged
bank to prevent erosion

&
oy -V
- L

Riprap and
Coniferous trees at edge of boulders placed
bank laid over into stream upstream of roots
for fish shelters
Plan View
A
i Riprap and boulders ptaced upstream of and over uptu ned
Tr'gﬁ??g%;?glg roots for anchorage and relnforcement of damoged bank
\ -
. ae‘\ I A\ h Coniferous trees at edge
K <~ of bank forced over into
N streom creatlng a fish
fP;‘ - \ i sheiter ("snags” Stream Surface
IS e r
Ao =
Steel cable .u/!'- — — —_
. . ’S .t" \ “ =
Partially buried -
root system heiping o OA \
to secure tree X % g ‘
Y \ N\ F & EX
Concrete deadman .6 : O < Streambed

' - ~ oy - 7 -
Large rocks and boulders A '~‘{'.v y / X T ”' S
placed downstream behind & ."r S > 7 ,’ N 4 p
overturned trees and . ‘. 9€ 4‘.
along bank for anchorage P ® .‘ Q 5 oo

and reinforcement

Sectlon A-A

FALLEN TREE DEFLECTOR

FIGURE 15.B-9 — Bank Deflector Structure (Cabled Tree Type)
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